An actinomycete strain, designated Sco-B23 T , was isolated from a brown-coloured layer of scoria collected near Darangshi Oreum (a small mountain) in Jeju, Republic of Korea. Cells of the organism were Gram-positive, non-endospore-forming, non-motile cocci and grew at 20-35 6C, at pH 5.1-11.1 and with 0-1 % (w/v) NaCl. Colonies were circular, translucent and moderate yellow in colour with entire margins. On the basis of 16S rRNA gene sequence analysis, the isolate belonged to the genus Phycicoccus and formed a monophyletic line between a Phycicoccus bigeumensis-Phycicoccus dokdonensis cluster and a Phycicoccus aerophilusPhycicoccus ginsenosidimutans cluster. Levels of 16S rRNA gene sequence similarity between strain Sco-B23
The genus Phycicoccus Lee 2006 emend. Zhang et al. 2011 belongs phylogenetically to the family Intrasporangiaceae, suborder Micrococcineae (Stackebrandt et al., 1997) , and includes Gram-positive coccoid-or rod-shaped bacteria isolated from diverse environments, such as dried seaweed, air and soils. At the time of writing, six species have been described: Phycicoccus jejuensis (Lee, 2006) as the type species, Phycicoccus aerophilus (Weon et al., 2008) , Phycicoccus bigeumensis (Dastager et al., 2008) , Phycicoccus cremeus (Zhang et al., 2011) , Phycicoccus dokdonensis (Yoon et al., 2008) and Phycicoccus ginsenosidimutans (Wang et al., 2011) . The genus is chemotaxonomically represented by having meso-diaminopimelic acid as the diagnostic diamino acid in the cell-wall peptidoglycan, MK-8(H 4 ) as the major menaquinone, iso-C 15 : 0 and iso-C 16 : 0 as the predominant fatty acids and DNA G+C contents of 70-74 mol%. The diagnostic phospholipid is diphosphatidylglycerol. Other phospholipids, such as phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol and phosphatidylinositol, are variably present depending on species (Zhang et al., 2011) .
During a study on bacterial diversity in scoria (volcanic ash), strain Sco-B23
T was isolated from a brown-coloured layer of scoria collected near Darangshi Oreum (a small mountain) in Jeju, Republic of Korea. Sample treatment and the preparation of medium for bacterial isolation were performed as described by Lee & Lee (2010) . The pure culture was maintained in 20 % glycerol suspension at 220 u C and 280 u C. For analysis of cellular fatty acids and DNA-DNA hybridization experiments, the type strains of all recognized Phycicoccus species were grown on R2A agar for 5 days at 30 u C.
Growth was tested on ISP medium 2 (Shirling & Gottlieb, 1966) , nutrient agar (NA; Difco), R2A agar (Difco) and trypticase soy agar (TSA; Difco). Temperature for growth was tested on ISP 2 at 4, 10, 20, 30, 35 and 37 uC and the plates were incubated for 5 days. The pH for growth was determined on ISP 2, which had been adjusted to pH 4.1-11.1 (intervals of 1.0 pH) after sterilization. The results were recorded after incubation for 5 days at 30 u C. NaCl requirement for growth was studied on ISP 2 including 
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NaCl at final concentrations of 1-9 % (w/v) and results were observed after incubation for 7 days at 30 u C. Oxidase and catalase activities were examined as described by Lee (2006) . Other physiological and biochemical properties were tested by using the API 20NE, API ZYM and API 50CH systems (bioMérieux) according to the manufacturer's recommendations. Acid production from various carbon sources (API 50CH) was determined after incubation for 4 days at 30 u C. Colony colour and morphology were recorded after 5 days growth at 30 uC on ISP 2. Cell morphology and motility were determined by using phasecontrast and transmission electron microscopy.
Cells of strain Sco-B23
T were aerobic, Gram-positive, nonendospore-forming, non-motile cocci (0.6-0.9 mm in diameter) that occurred singly, in pairs, short chains or clusters. Colonies were circular, smooth, convex and moderate yellow in colour with entire margins and reached 0.2 mm in diameter after incubation for 5 days. The results of physiological and biochemical tests are given in Table 1 and the species description.
Biomass was obtained from cultures grown in ISP 2 broth for 30 u C for 3 days at 175 r.p.m. The cells were harvested by centrifugation at 3000 r.p.m. for 20 min, washed twice with distilled water and freeze-dried. The following chemotaxonomic characteristics were analysed as described by Lee (2006) : the isomer of diaminopimelic acid (Staneck & Roberts, 1974) , isoprenoid quinones (Kroppenstedt, 1985) , polar lipids (Minnikin et al., 1977) and mycolic acids (Minnikin et al., 1980) . For analysis of cellular fatty acids, strain Sco-B23
T and the type strains of Phycicoccus species were grown on R2A agar at 30 u C for 5 days. The preparation and analysis of fatty acid methyl esters were performed by GC according to the instructions of the Sherlock Microbial Identification System, and the ACTINO (version 3.94) database was used for identification of the resultant peaks. The DNA G+C content was determined by HPLC (Mesbah et al., 1989) , with the genomic DNA obtained by the method of Hopwood et al. (1985) . meso-Diaminopimelic acid was present as the diamino acid of the peptidoglycan. The predominant menaquinone was MK-8(H 4 ). The polar lipids were diphosphatidylglycerol, phosphatidylinositol, phosphatidylinositol mannoside, an unknown phospholipid and two unknown lipids (see Fig.  S1 available in IJSEM Online). Mycolic acids were not present. The fatty acid profiles of strain Sco-B23
T and the type strains of recognized Phycicoccus species were characterized by iso-and anteiso-branched, saturated and unsaturated components. Small amounts of 10-methyl and 3-hydroxy components were also detected in some strains. The predominant fatty acids of strain Sco-B23
T were iso-C 15 : 0 (13.0 %), C 17 : 1 cis9 (11.8 %), iso-C 16 : 0 (11.0 %) and iso-C 14 : 0 (10.0 %). The fatty acid profiles of strain Sco-B23
T and the type strains of Phycicoccus species are given in Table S1 .
Genomic DNA isolation, amplification of the 16S rRNA gene and its sequencing were performed as described by . The CLUSTAL X (Thompson et al., 1997) Phycicoccus badiiscoriae sp. nov.
program was used for multiple alignments of sequences. Phylogenetic analyses were performed by using the neighbour-joining (Saitou & Nei, 1987) , maximumlikelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) treeing algorithms contained in the PHYLIP package (version 3.68; Felsenstein, 2008) . A neighbourjoining tree was constructed from evolutionary distances calculated using the Jukes-Cantor coefficient (Jukes & Cantor, 1969) and generated by using the program TreeView (Page, 1996) . The confidence limits of the tree topology were evaluated by bootstrap analysis (Felsenstein, 1985) with 1000 neighbour-joining datasets.
A partial 16S rRNA gene sequence for strain Sco-B23 T (1433 nt) was obtained in this study and compared with those of members of the genus Phycicoccus and related genera of the family Intrasporangiaceae. A neighbourjoining tree (Fig. 1 ) based on 16S rRNA gene sequence studies revealed that strain Sco-B23 T belonged to the genus Phycicoccus and formed a monophyletic line between a P. bigeumensis-P. dokdonensis cluster and a P. aerophilus-P. ginsenosidimutans cluster. The relationship was supported by a high bootstrap value of 93 % and was also found in the trees obtained by using the maximum-likelihood and maximum-parsimony algorithms. Levels of 16S rRNA gene sequence similarity between strain Sco-B23
T and the type strains of Phycicoccus species were as follows: P. bigeumensis (98.8 %), P. dokdonensis (98.7 %), P. aerophilus (97.7 %), P. ginsenosidimutans (97.7 %), P. cremeus (96.9 %) and P. jejuensis (96.5 %). 16S rRNA gene sequence similarities between the new isolate and other representatives of the family Intrasporangiaceae were below 96.6 %.
DNA-DNA hybridization experiments were performed using photobiotin-labelled DNA probes (Ezaki et al., 1989) and DNA-DNA relatedness was fluorometrically determined by using five replications for each sample as described by Yoon et al. (2007) . Genomic DNA was extracted and purified by the method of Hopwood et al. (1985) . 
Phycicoccus bigeumensis MSL 03 T (EF466128)
Phycicoccus dokdonensis DS-8 T (EF555583)
Phycicoccus badiiscoriae Sco-B23 T (FN386744)
Phycicoccus aerophilus 5516T-20 T (EF493847)
Phycicoccus cremeus V2M29 T (FJ529696)
Phycicoccus jejuensis KSW2-15 T (DQ345443)
Intrasporangium calvum DSM 43043 T (AJ566282)
Terracoccus luteus DSM 44267 T (Y11928)
Terrabacter tumescens DSM 20308 T (X83812)
Lapillicoccus jejuensis R-Ac013 T (AM398397)
Knoellia sinensis DSM 12331 T (AJ294412)
Janibacter limosus DSM 11140 T (Y08539)
Arsenicicoccus bolidensis CCUG 47306 T (AJ558133) T , the type strains of species of the genus Phycicoccus and related taxa. The tree was reconstructed from evolutionary distances calculated using the JukesCantor coefficient. Asterisks indicate branches of the trees that were recovered using both the maximum-likelihood (Felsenstein, 1981) and the maximum-parsimony (Fitch, 1971) tree-making algorithms. Numbers at nodes indicate percentages of bootstrap support based on a neighbour-joining analysis of 1000 resampled datasets (only values greater than 40 % are shown). Bar, 1 nt substitution per 100 nt.
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belonged to a different genospecies (Wayne et al., 1987) . Strain Sco-B23
T also showed clear differences from the type strains of all Phycicoccus species in its biochemical, physiological and chemotaxonomic properties (Tables 1  and S1 ).
On the basis of the phenotypic and DNA-DNA hybridization data presented here, strain Sco-B23
T represents a novel species of the genus Phycicoccus, for which the name Phycicoccus badiiscoriae sp. nov. is proposed. The type strain, Sco-B23 T (5KCTC 19807 T 5KACC 15111 T 5NBRC 107918 T ), was isolated from a browncoloured layer of scoria collected near Darangshi Oreum (a small mountain) in Jeju, Republic of Korea. The DNA G+C content of the type strain is 69.7 mol%.
Description of
